THE COMPLEMENT SYSTEM APPEARS early during the evolution of multicellular organisms (10). It is well-known that complement constitutes one of the first, innate, lines of defense against microbial invaders. But complement functions are not limited to immune processes. The complement system is involved in angiogenesis, inflammation, tissue repair, hematopoietic stem cell mobilization, lipid metabolism, and tissue regeneration (5, 7). Perhaps a frequently overlooked aspect of complement is its collaboration with other systems to maintain homeostasis. For instance, in cooperation with Toll-like receptors the complement system helps amplify the immune response, and it prevents the spread of infection by interacting with the coagulation system (1). It also interacts with B and T lymphocytes, cooperates with the adaptive immune system, and replenishes it by mobilizing hematopoietic stem cells from the bone marrow (5). Thus, the complement system is not only the early foundation of our immune system but it participates actively in the maintenance of whole body homeostasis. Interestingly, the renin-angiotensin system, also an ancestral system devised over four hundred million years ago, is heavily invested in the maintenance of homeostasis not only of fluid and electrolytes and blood pressure control but in many other processes including the regulation of tissue function, organogenesis, angiogenesis, immune and inflammatory reactions, and tissue repair (8). Both ancestral systems that were initially recognized by one or two major functions (blood pressure control in the case of renin, innate immunity in the case of complement) in fact share many overlapping, often neglected although equally important, functions to maintain homeostasis, ultimately the major purpose of both systems.
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In an issue of the American Journal of Physiology-Renal Physiology, Zhou and collaborators (9) provide evidence for the interaction of these two guardians of homeostasis. They show that C3 activates the renin-angiotensin system while inducing epithelial-mesenchymal transition (EMT). Using TCMK cells they first show that C3a induces EMT accompanied by expression of renin and Krüppel-like factor 5 together with nuclear localization of liver X receptor ␣. Subsequently, they show in vivo using a model of unilateral ureteral obstruction (UUO) that renin and C3 are also expressed in the tubules undergoing EMT (or dedifferentiation). As expected, in wild-type animals, UUO was accompanied by hydronephrosis. Remarkably, in C3-deficient mice subjected to UUO, renin was not expressed, and EMT and hydronephrosis were drastically diminished indicating that lack of C3 function prevented the structural abnormalities until now thought irreversible, unless of course, the obstruction was released surgically. The authors suggest that C3 induces dedifferentiation of epithelial cells accompanied by increased renin synthesis, suggesting that C3 is an important regulator of the renin-angiotensin system via regulation of renin expression. Interestingly, dedifferentiation seems to be the underlying mechanism when renin expression is reacquired in dually labeled CFP/YFP cells derived from the kidney vasculature when exposed to cAMP, a major regulator of the renin phenotype (4). Furthermore, when an adult animal is subjected to manipulations that threaten homeostasis, such as dehydration, hypotension, sodium depletion, or hemorrhage, there is a recruitment of renin-expressing cells along the kidney vasculature: smooth muscle cells along the renal arterioles, occasional mesangial cells, and pericytes (cell types embryologically derived from a stromal renin precursor cell) retain the memory to reacquire the embryonic phenotype (2, 6) and, in doing so, renin is produced in appropriate amounts to restore homeostasis. Independently, Zhou et al. demonstrate that kidney tubular epithelial cells that derive from the kidney cap mesenchyme undergo a similar, partial reversal to the embryonic phenotype. Although further work will be needed to delineate the reach and permanence of these findings, the work has additional implications in that it links two ancestral defense systems devised over many millions of years to defend the organism. By demonstrating the interaction between the reninangiotensin system and the complement system, the findings of Zhou and collaborators (9) open a new window to explore the control of tissue as well as systemic homeostasis and remind us that the wisdom of the body (3) relies in the appropriate recognition and coordination of multiple systems to maintain well-being.
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